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Available online 25 May 2013AbstractA combination of a seatbelt and airbags decreases the risk of injury for most body regions in motor vehicle crashes. Although the severity of
injuries decreases, injuries still occur. We report a case of occult thoraco-abdominal trauma in a patient who was wearing a three-point seatbelt
and had airbag protection. A 59-year-old man presented to the emergency department in shock after a motor vehicle accident. He was protected
by a three-point seatbelt and airbag. Chest radiographs and focused assessment with sonography for trauma showed no abnormalities. However,
computed tomography revealed multiple injuries in the chest and abdomen. This case report highlights occult thoraco-abdominal trauma in a
victim protected by a seatbelt and airbag, which may be a pitfall for emergency physicians. Emergency physicians should understand the
limitations of chest radiographs in trauma evaluation and carry out a complete evaluation of patients.
Copyright  2013, Taiwan Society of Emergency Medicine. Published by Elsevier Taiwan LLC. All rights reserved.
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Motor vehicle crashes mostly cause blunt abdominal
trauma and some pulmonary trauma, which can be fatal.1
Seatbelts in conjunction with airbags provide protection in
vehicle crashes and reduce morbidity and mortality.2 Here, we
report a case of occult thoraco-abdominal trauma that was not
evident on initial chest radiology in a patient with three-point
seatbelt and airbag protection that might mimic normal status.
After careful assessment and management, rib fractures and a
spleen laceration with internal bleeding were diagnosed.
2. Case report
A 59-year-old man presented to the emergency department
(ED) in shock after a motor vehicle accident. He was the* Corresponding author. Department of Emergency Medicine, Chung Shan
Medical University Hospital, No. 110, Section 1, Chien-Kuo N. Road, Tai-
chung, Taiwan.
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http://dx.doi.org/10.1016/j.jacme.2013.04.002driver and had been restrained by a three-point seatbelt. His
car hit a traffic island in a frontal collision and the airbag
deployed. He was extricated by emergency medical services
and transferred to the ED immediately. On arrival in the ED,
he was drowsy with a Glasgow Coma Scale score of 14
accompanied by shortness of breath. His blood pressure was
83/50 mmHg, heart rate 61 beats/min, respiratory rate 16
breaths/min, body temperature 34.9C, and oxygen saturation
85% on room air. A physical examination revealed middle-
chest-wall ecchymosis and abdominal tenderness in the left
upper quadrant. He was given 6 L/min oxygen by mask and
2500 mL of normal saline and 500 mL of lactated Ringer’s
solution intravenously. He also received two units of packed
red blood cells in the ED. Radiographs of the C-spine, pelvis,
and chest showed no abnormalities (Fig. 1). Focused assess-
ment with sonography for trauma (FAST), including the sub-
xyphoid (pericardium), right upper quadrant (Morrison’s
pouch), left upper quadrant (splenorenal space), and supra-
pubic views (cul-de-sac), showed no hemoperitoneum or
pericardial effusion. Laboratory blood tests revealed a hemo-
globin level of 15.3 g/dL. After his blood pressure stabilized toMedicine. Published by Elsevier Taiwan LLC. All rights reserved.
Fig. 1. Chest radiograph showing no significant rib fractures or chest
contusions.
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computed tomography (CT) scans were performed because of
unexplained shock. The scans revealed bilateral lung contu-
sions, fractures of the left fifth to seventh and right fifth and
sixth ribs, and a grade II spleen laceration with internal
bleeding (Fig. 2A and B). The patient was admitted to the
surgical intensive care unit for conservative therapy. He was
discharged from the hospital after 8 days without surgical
intervention.Fig. 2. (A) Contrast-enhanced computed tomography scan of the chest illus-
trating bilateral lung contusions and bilateral rib fractures (arrows). (B)
Contrast-enhanced computed tomography scan of the abdomen illustrating a
Grade II spleen laceration (arrow).3. Discussion
The introduction of seatbelts has had a significant impact in
reducing mortality and serious injury from motor vehicle ac-
cidents. Seatbelts can prevent victim ejection, spread the force
from sudden deceleration, and limit contact of the victim with
the interior of the car.3 Airbags provide supplemental protec-
tion against injury to the chest and head. A combination of
seatbelts and airbags further decreases the risk of injury in
most body regions.4 However, airbags or the seatbelt itself can
cause different types of unusual injury, as documented in
previous case reports.5e8 Knowing the mechanism of injury is
important in trauma. Emergency physicians should be aware
of potential injuries in high-energy blunt trauma such as
motorcycle, pedestrian, and motor vehicle accidents involving
a speed change greater than 20 mph or in which the patient is
ejected. Advanced trauma life support courses recommend
chest radiography in the initial evaluation of trauma patients.
However, Wisbach et al found that 35.6% of 660 patients with
a negative initial chest radiograph had missed findings that
were confirmed by chest CT.9 Moreover, CT sometimes
changes the management of chest trauma patients.10 Kaiser
et al found that chest CT is safe and cost-effective in older
male patients with blunt abdominal or extremity trauma after a
negative chest radiograph.11 Our patient had bilateral lung
contusions, and fractures of the left fifth to seventh and rightfifth and sixth ribs according to CT after a negative chest
radiograph. Although there was no change in the management
of our patient, CT could provide a definite diagnosis of an
emergency condition that could be fatal.
4. Conclusion
This case report highlights that occult thoraco-abdominal
trauma in a patient protected by a seatbelt and airbag may be a
pitfall for emergency physicians. Emergency physicians should
understand the limitations of chest radiographs and FAST in
trauma evaluation and carry out a complete evaluation of patients.
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